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(54) DRIVING DEVICE OF LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress an afterimage and a 
longitudinal stripe generated at an image display part when no display is 
made. 

SOLUTION: This driving device comprises an image signal processing 
circuit, a timing control signal generating circuit, a white display control 
circuit, and a display mode selection switch circuit; when a liquid crystal 
panel which has its display divided into two pictures is switched from an 
entire picture display to a partial display, the white display circuit which 
express an operation period of an image display part to bernon-display, 
having detected a display mode signal from the display mode selection 
switch circuit (step 1) controls the image signal processing circuit and 
timing control signal generating circuit to repeat a series of cycles 
wherein the supply of a scan select signal from a gate driver is always 
stopped (step 3) after white display writing is driven with an image signal 
voltage in a period of field units synchronized with a vertical 
svaachroinizing signal (step 2) periodically, field by field, thereby 
eliminating an afterimage and a longitudinal stripe right before control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The electrode of the shape of a matrix which consists of a picture signal electrode and a scan 
signal electrode, The source driver which supplies a picture signal electrical potential difference to said 
picture signal electrode, and the gate driver which supplies a scan selection electrical potential 
difference to said scan signal electrode, The picture signal processing circuit which is the driving gear 
which drives the liquid crystal display panel equipped with the liquid crystal display elements prepared in 
the field of the electrode of each shape of said matrix controlled by said picture signal electrical 
potential difference and said scan selection electrical potential difference, and controls a picture signal 
system, The timing control signal generating circuit which controls the drive timing signal of said liquid 
crystal display panel, Said picture signal processing circuit, or said picture signal processing circuit and 
said timing control signal generating circuit Have the white display-control circuit to control, and in case 
said liquid crystal display panel moves from the condition which shows the image to the condition of 
suspending image display, said white display-control circuit controls said picture signal processing 
circuit. The driving gear of the liquid crystal display panel characterized by making the picture signal 
electrical potential difference of the following near the threshold voltage of the liquid crystal display 
component given to said liquid crystal display component. 

[Claim 2] The electrode of the shape of a matrix which consists of a picture signal electrode and a scan 
signal electrode, The source driver which supplies a picture signal electrical potential difference to said 
picture signal electrode, and the gate driver which supplies a scan selection electrical potential 
difference to said scan signal electrode, The picture signal processing circuit which is the driving gear 
which drives the liquid crystal display panel equipped with the liquid crystal display elements prepared in 
the field of the electrode of each shape of said matrix controlled by said picture signal electrical 
potential difference and said scan selection electrical potential difference, and controls a picture signal 
system, The timing control signal generating circuit which controls the drive timing signal of said liquid 
crystal display panel, It has the white display-control circuit which controls said picture signal 
processing circuit and said timing control signal generating circuit. It has the image display section by 
which said liquid crystal display panel was divided perpendicularly at plurality. In case either of said two 
or more image display sections moves from the condition that said two or more image display sections 
of all show the image to the condition of suspending image display, said white display-control circuit 
controls said picture signal processing circuit. The driving gear of the liquid crystal display panel 
characterized by making the picture signal electrical potential difference of the following near the 
threshold voltage of the liquid crystal display component given to said liquid crystal display component 
of said image display section from which it moves to the condition of suspending said image display. 
[Claim 3] As opposed to said liquid crystal display component of said image display section from which 
said white display-control circuit moves to the condition of suspending said image display in case either 
of said two or more image display sections moves to the condition of suspending image display. So that 
the actuation to which the picture signal electrical potential difference of the following near the 
threshold voltage of the liquid crystal display component is made to be given to, and the actuation which 
predetermined makes carry out a period halt of the supply of said scan selection electrical potential 
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difference from said gate driver may be repeated periodically and may be made to perform The driving 
gear of the liquid crystal display panel according to claim 2 characterized by controlling said picture 
signal processing circuit. 

[Claim 4] The driving gear of the liquid crystal display panel according to claim 3 characterized by the 
thing by which the period is constituted from odd field periods or a frame period, and to produce for 
every period while the period to which the picture signal electrical potential difference of the following 
near the threshold voltage of said liquid crystal display component is made to be given to is 1 field 
period or an one-frame period. 

[Claim 5] While being 2 field period or the two-frame period when the period to which the picture signal 
electrical potential difference of the following near the threshold voltage of said liquid crystal display 
component is made to be given to continues The 1st period when the period consists of odd field 
periods or a frame period, A repeat with the 2nd period which consists of even field periods or a frame 
period, The driving gear of the liquid crystal display panel according to claim 3 characterized by being 
generated from the start of said 1st period and said 2nd period to the timing which passed the same 
time on parenchyma, and giving an electrical potential difference with a polarity still more opposite to 
said continuous 2 field period or continuous two-frame period. 

[Claim 6] The electrode of the shape of a matrix constituted from the driving gear, and the picture signal 
electrode and the scan signal electrode of a liquid crystal display panel of a publication by either of 
claims V5, The source driver which supplies a picture signal electrical potential difference to said 
picture signal electrode, and the gate driver which supplies a scan selection electrical potential 
difference to said scan signal electrode, The liquid crystal display characterized by having the liquid 
crystal display panel which has the liquid crystal display elements prepared in the field of the electrode 
of each shape of said matrix controlled by said picture signal electrical potential difference and said 
scan selection electrical potential difference: ....... .... 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving gear of the liquid crystal display panel as 
objects for graphic display, such as an object for information displays used for a notebook sized personal 
computer, a small information terminal, etc., or a television monitor. 
[0002] 

[Description of the Prior Art] In recent years, the loading devices of a liquid crystal display panel with 
the description small and light as information terminals and graphic display monitors, such as a personal 
computer and portable telephone, are increasing in number. The driye of a liquid crystal display panel is 
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described briefly. 

[0003] Drawing 4 shows the block diagram of this conventional active-matrix mold liquid crystal display 
panel. 

[0004] The picture signal electrode line by which 6 supplies the electrical potential difference 
corresponding to an indicative-data signal to a pixel here (S1-Sm), The scan signal-electrode line which 
supplies a selection scan signal for 7 to perform line sequential scanning (X1-Xn), Thin film transistor [or 
later as a switching element by which 2 is controlled by the selection scan signal from the scan signal- 
electrode line 7 ] abbreviated to TFT, the liquid crystal display component as a display ingredient with 
which 3 has a pixel electrode. Storage capacitance for 4 to control the fall of the image electrical 
potential difference charged by the liquid crystal display component 3, A counterelectrode for 8 to 
supply the electrical potential difference used as criteria to the liquid crystal display component 3, the 
source driver by which 9 supplies a picture signal electrical potential difference to each picture signal 
electrode line 6, and 10 are gate drivers which supply the selection scan signal for performing line 
sequential scanning on each scan signal-electrode line 7. 

[0005] In addition, one display pixel is formed from the display pixel 1 surrounded with the broken line 
which consists of one TFT2 each, liquid crystal display component 3, and storage capacitance 4, and the 
liquid crystal display panel 5 of an active-matrix mold consists of many display pixels. 
[0006] The picture signal electrode line 6 and the scan signal-electrode line 7 are arranged in the shape 
of a matrix, to this, a gate terminal is connected to the scan signal-electrode line 7, a drain terminal is 
connected to the pixel electrode of the liquid crystal display component 3, and one electrode of storage 
capacitance 4 for the source terminal of TFT2 at the picture signal electrode line 6, and the electrode of 
another side of storage capacitance 4 is connected to the counterelectrode 8. The opposite signal level 
Vcom is supplied to the counterelectrode 8, and the electrical potential difference which carried out 
polarity reversals to every direct current voltage or 1 horizontal-synchronization period O H) according 
to the class of method of driving the picture signal electrical potential difference from the source driver 
9 is used. ; • ; ( 

[0007] In order to perform image display, while supplying the picture signal electrical potential difference 
corresponding to an indicative-data signal to each source terminal (S) of TFT2 through each picture 
signal electrode line 6 from the source driver 9, a selection scan signal is supplied to each gate terminal 
(G) of TFT2 through the scan signal-electrode line 7 chosen from the gate driver 10 synchronizing with 
this. Thereby, each TFT(s)2 on the selected scan signal-electrode line are turned on all at once, and it 
is accumulated in each liquid crystal display component 3 and each storage capacitance 4 as the picture 
signal electrical potential difference corresponding to the indicative-data signal supplied from a drain 
terminal (D), and an image display electrical potential difference of image information with the amount of 
[ with the opposite signal level Vcom currently supplied to the counterelectrode 8 ] final potential 
difference. 

[0008] This electrical potential difference is held for that image information over 1 field period when the 
following information is written in also even for after [ of TFT2 ] off. The liquid crystal display 
component 3 can display a high-definition image with high contrast by controlling the amount of 
transparency of the light which gave directivity by the polarizing plate, when the torsion angle of the 
liquid crystal molecule corresponding to this are recording voltage changes. 

[0009] On the other hand, the fundamental display drive circuit for driving a liquid crystal display panel 
serves as block circuitry like drawing 6 . Here, it is perpendicular and the case of two screen display 
divided into two is shown. 

[0010] In drawing 6 , the image display signal-control circuit to which 5 supplies a liquid crystal display 
panel to the source driver 9 of the liquid crystal display panel 5, and 11 supplies an image display signal, 
the timing control signal generating circuit which supplies the signal with which 12 controls the drive 
timing of the source driver 9 of the liquid crystal display panel 5 and a gate driver 10, and 13 are the 
sources for liquid crystal displays of a signal used as the source of a signal required for the drive of the 
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liquid crystal display panel 5. 

[0011] The power source with which 14 supplies power to a liquid crystal display, the electrical- 
potential-difference conversion circuit which changes 15 into a required voltage level from a power 
source 14, the electric power switch circuit where 16 performs on-off control of the output voltage 
supply from the electrical-potential-difference conversion circuit 15, a display-mode change-over- 
switch circuit [ in / in 17 / 2 screen-display control ], and 18 are the opposite signal-level generating 
circuits for supplying an opposite signal level to an opposite signal electrode. In addition, opposite signal 
levels may be any of the electrical potential difference reversed for every horizontal synchronization 
period, or direct current voltage. 

[0012] The signal from the source 13 for liquid crystal displays of a signal is supplied to the image 
""display signal-control circuit 1 1 and the timing control signal generating circuit 12, and the picture signal 
electrical potential difference required for a display action and timing control signal of the liquid crystal 
display panel 5 are made from each. The source driver 9 is supplied to the liquid crystal display panel 5 
to the source driver 9 from a picture signal electrical potential difference and the timing control signal 
generating circuit 12 from various electrical potential differences required for a display drive from the 
electrical-potential-difference conversion circuit 15, and the image display signal-control circuit 11, and 
the timing control signal is supplied to the gate driver 10. 

[001 3] Usually, the display action to the liquid crystal display panel 5 is terminated by the electrical- 
potential-difference conversion circuit 15 driving by ON control of the electric power switch circuit 16, 
and the display of the liquid crystal display panel 5 being performed on each control circuit or a liquid 
crystal display panel by carrying out electrical-potential-difference supply, stopping the electrical- 
potential-difference conversion circuit 1 5 by off control of the electric power switch circuit 16 on the 
other hand, and stopping electrical-potential-difference supply. 

[0014] Two screen display divides the liquid crystal display panel 5 into Display A and Display B in the 
direction of a vertical scanning like drawing 5 . If a terminal indication for cellular phones is given an 
example, a partialness display for Display A to perform simple information displays, :such as a literal 
notation and a receive state display notation, and Displays B will be the image display sections, such as* 
an information display detailed as a main display, and TV telephone: As the method of presentation, ^ ; 
Display A is displayed at the time of the outline information display in a standby condition etc., and it 
displays both Display A and the display B at the time of a whole information display. 
[0015] the circuit which generates a control signal for said display-mode change-over-switch circuit 17 
carried out to switch this display condition — it is — a display A — or the displays A and B — one 
display mode of both full screen displays is chosen. A low power is thought as important especially in a 
pocket device. Therefore, by stopping the gate selection scan signal level supplied from a gate driver 10 
about Display B, and maintaining TFT2 at an OFF state, as the picture signal electrical potential 
difference to the liquid crystal display component 3 is not charged at the time of the display action of 
Display A, it changes Display B into a non-display condition. 

[0016] Drawing 7 is the timing chart of this display-mode change-over control. If a display mode is made 
into Display A in the display-mode change-over-switch circuit 17, the display change-over signal VM 
will become high (Hi). While making the image display signal VS only into the partialness status signal 
corresponding to the period of Display A from the timing which synchronized with Vertical Synchronizing 
signal VD, the gate selection-signal electrical potential difference from a gate driver 10 with the gate 
selection stop signal GSC The gate selection-signal electrical potential difference which makes it low 
(Lo) and is usually supplied to the gate terminal of TFT2 is stopped except the period which performs a 
partialness display. 
[0017] 

[Problem(s) to be Solved by the Invention] If it is in the drive of such a liquid crystal display panel When 
it switches to the display mode of Display A from a full screen display as drawing 5 shows, when 
performing character representation of S by Display B, The after-image phenomenon in which image 
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display disappears gradually generates the screen of the graphic character of S until this accumulated 
picture signal electrical potential difference discharges, since the last picture signal electrical potential 
difference will be completed in the condition of having been accumulated in the liquid crystal display 
component if image display actuation of Display B is stopped. 
" [0018] Moreover, remarkable deterioration of display grace — an after-image arises — is brought about 
until natural discharge of the picture signal electrical potential difference accumulated immediately 
before like the time of a display-mode change-over is carried out, since image display actuation stops 
by single time amount also when a power source is brought down from an image display condition. Since 
a screen display is performed using reflection of outdoor daylight if it is in a reflective mold liquid crystal 
display panel especially, this after-image will be in sight until it is extinguished. 

[0019] Furthermore, the linear display of a lengthwise direction arises in the display B made non-display 
by the level of the picture signal electrical potential difference written in the picture signal electrical 
potential difference written in last Rhine of Display A, or the non-display-ized period of Display B. The 
fault of this display is also called a vertical stripe. It is written as a vertical stripe below. If long duration 
actuation is performed, the phenomenon in which the vertical stripe is burned will happen. 
[0020] This is guessed for leakage current to flow in to the liquid crystal device of the display B made 
non-display, and for potential are recording to take place by holding the picture signal electrical 
potential difference written in the stray capacity of the picture signal electrode line 6 of a liquid crystal 
panel 5 in the state of are recording. After cutting this phenomenon in the comparatively long time 
amount of hundreds mses from number 10 ms from a display-mode change-over time, it appears, and it 
has a remarkable inclination on the picture signal electrical potential difference of halftone display level 
with the large rate of change of the light transmittance especially to the electrical potential difference of 
a liquid crystal display component. 

[0021] This invention aims at controlling the after-image and vertical stripe which are generated to the 

image display section at the time of non-display-izing in view of the starting point. 

[0022] 

[Means for Solving the Problem] The matrix-like electrode with which the 1st this invention (it 
corresponds to claim 1) consists of a picture signal electrode and a scan signal electrode, Thesburce * 
driver which supplies a picture signal electrical potential difference to said picture signal electrode,: and 
the gate driver which supplies a scan selection electrical potential difference to said scan signal 
electrode, The picture signal processing circuit which is the driving gear which drives the liquid crystal 
display panel equipped with the liquid crystal display elements prepared in the field of the electrode of 
each shape of said matrix controlled by said picture signal electrical potential difference and said scan 
selection electrical potential difference, and controls a picture signal system, The timing control signal 
generating circuit which controls the drive timing signal of said liquid crystal display panel, Said picture 
signal processing circuit, or said picture signal processing circuit and said timing control signal 
generating circuit Have the white display-control circuit to control, and in case said liquid crystal display 
panel moves from the condition which shows the image to the condition of suspending image display, 
said white display-control circuit controls said picture signal processing circuit. It is the driving gear of 
the liquid crystal display panel characterized by making the picture signal electrical potential difference 
of the following near the threshold voltage of the liquid crystal display component given to said liquid 
crystal display component. 

[0023] The matrix-like electrode with which the 2nd this invention (it corresponds to claim 2) consists 
of a picture signal electrode and a scan signal electrode, The source driver which supplies a picture 
signal electrical potential difference to said picture signal electrode, and the gate driver which supplies a 
scan selection electrical potential difference to said scan signal electrode. The picture signal processing 
circuit which is the driving gear which drives the liquid crystal display panel equipped with the liquid 
crystal display elements prepared in the field of the electrode of each shape of said matrix controlled by 
said picture signal electrical potential difference and said scan selection electrical potential difference, 
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and controls a picture signal system, The timing control signal generating circuit which controls the drive 
timing signal of said liquid crystal display panel, It has the white display-control circuit which controls 
said picture signal processing circuit and said timing control signal generating circuit. It has the image 
display section by which said liquid crystal display panel was divided perpendicularly at plurality. In case 
either of said two or more image display sections moves from the condition that said two or more image 
display sections of all show the image to the condition of suspending image display, said white display- 
control circuit controls said picture signal processing circuit. It is the driving gear of the liquid crystal 
display panel characterized by making the picture signal electrical potential difference of the following 
near the threshold voltage of the liquid crystal display component given to said liquid crystal display 
component of said image display section from which it moves to the condition of suspending said image 
display. 

[0024] When either of said two or more image display sections moves from the 3rd this invention (it 
corresponds to claim 3) to the condition of suspending image display, As opposed to said liquid crystal 
display component of said image display section from which said white display-control circuit moves to 
the condition of suspending said image display So that the actuation to which the picture signal 
electrical potential difference of the following near the threshold voltage of the liquid crystal display 
component is made to be given to, and the actuation which predetermined makes carry out a period halt 
of the supply of said scan selection electrical potential difference from said gate driver may be repeated 
periodically and may be made to perform It is the driving gear of a liquid crystal display panel given in 
the 2nd this invention characterized by controlling said picture signal processing circuit. 
[0025] The 4th this invention (it corresponds to claim 4) is the driving gear of a liquid crystal display 
panel given in the 3rd this invention characterized by the thing by which the period is constituted from 
odd field periods or a frame period, and to produce for every period while the period to which the picture 
signal electrical potential difference of the following near the threshold voltage of said liquid crystal 
display component is made to be given to is 1 field period or an one-frame period. 

[0026] While the 5th this invention (it corresponds to claim 5) is 2 field period or the two-frame period 
when the period to which the picture signal electrical potential difference >of the following near the 
threshold voltage of said liquid crystal display component is madeto be given to continues The. 1st 
period when the period consists of odd field periods or a frame period, A repeat with the 2nd period 
which consists of even field periods or a frame period. It is the driving gear of a liquid crystal display 
panel given in the 3rd this invention characterized by being generated from the start of said 1st period 
and said 2nd period to the timing which passed the same time on parenchyma, and giving an electrical 
potential difference with a polarity still more opposite to said continuous 2 field period or continuous 
two-frame period. 

[0027] With the above mentioned driving gear, this invention controls the after-image and vertical stripe 
in the non-display section in front of the change-over to the time of a change-over of a display mode 
by performing white display write-in control compulsorily. 

[0028] The 6th this invention (it corresponds to claim 6) The driving gear of a liquid crystal display panel 
given in the 1st to 5th one of this inventions, The electrode of the shape of a matrix which consists of a 
picture signal electrode and a scan signal electrode, The source driver which supplies a picture signal 
electrical potential difference to said picture signal electrode, and the gate driver which supplies a scan 
selection electrical potential difference to said scan signal electrode, It is the liquid crystal display 
characterized by having the liquid crystal display panel which has the liquid crystal display elements 
prepared in the field of the electrode of each shape of said matrix controlled by said picture signal 
electrical potential difference and said scan selection electrical potential difference. 
[0029] 

[Embodiment of the Invention] Drawing 1 is a control sequence about the after-image / vertical stripe 
inhibitory control in the driving gear of the liquid crystal display panel in the gestalt of operation of this 
invention. In addition, as a liquid crystal display panel, when an electrical potential difference is not 



impressed to a liquid crystal device, the so-called Nor Marie White mold which will be in a white display 
condition is assumed, the display change-over signal VM which a change-over of a display mode is 
performed in the display-mode selection change-over-switch circuit 17 (refer to drawing 2 ), arid is 
outputted here — yes, (Hi) or low (Lo) is judged in VM detection section (step 1), at the time of VM=Lo, 
it becomes the whole surface image display by both displays A and B, and the usual display drive is 
performed. 

[0030] the period of the display B after becoming the display mode of Display A at the time of VM=Hi 
and performing a partialness display to Display A on the other hand — it is and a white display control is 
compulsorily performed about 1 field period to all Rhine of Display B (step 2). That is, the picture signal 
electrical potential difference below the parenchyma top threshold voltage of a liquid crystal display 
component is compulsorily given to all Rhine of the display B which stops a display action. 
[0031] Thereby, since the potential which the liquid crystal display component 3 of Display B was 
accumulating just before the display-mode change-over corresponding to image display data turns into 
potential of the following near the threshold voltage of a liquid crystal display component in an instant 
by supply of the picture signal electrical potential difference of a white display, it changes to a white 
display. About the field period of the display B after it, by giving halt control of the gate selection 
electrical potential difference of a gate driver 10 to the timing controller circuit 12, since the subsequent 
displays B forbid the writing of a picture signal, they can maintain the.non-display condition that there is 
no after-image. ? 

[0032] Next, although it is control of a vertical stripe, a vertical stripe seems to have described above 
by hundreds mses from dozens mses after a display-mode change-over. For example, Display B is 
always the idle state of a gate selection electrical potential difference till the field period of a preset- 
value by [ take a margin for the time amount in which a vertical stripe appears in the case of 1 70 ms 
extent (they are the about 10 fields when a vertical-synchronization period is made into 1 / 60 seconds), 
and a white display control is made to carry out for every 7 field period ] carrying out presetting of the 
interval period (n=Fo) of a white display control like. By performing such . sequence control, before - 
Display B generates a vertical stripe; white display writing can be carried out =and a liquid crystal display ~ 
component can be made to be able to refresh continuously, and it can-control so that the vertical^ stripe y 
as a display may not be a float. 

[0033] Thus, power consumption for vertical stripe inhibitory control can be made the few power drive 
stopped by write-in drive control of only a required period to the minimum by taking an interval period 
and performing a white display control. 

[0034] Next, concrete explanation for performing sequence control of drawing 1 is given. The example of 
the block circuit diagram of the display drive circuit of the after-image / vertical stripe inhibitory control 
of this invention is shown in drawing 2 . The difference with the conventional example of drawing 6 is 
that the white display write control circuit 1 9 which detects the condition of the display-mode selection 
switching circuit 17, and controls the image display signal-control circuit 1 1 and the timing control signal 
generating circuit 12 was formed. Moreover, drawing 3 is what showed the timing chart of the main 
control signal, and has shown two kinds, A method and B method. Detailed explanation of operation is 
given to below. 

[0035] First, although it is an I/O signal for control to the white display write control circuit 19 of 
drawing 2 , the display change-over signal VM is inputted from the display mode selection switching 
circuit 17 at the time of a display-mode change-over, and it becomes high (Hi) at the time of the 
partialness display of low (Lo) and the image section A at the time of both the screen display of the 
image sections A and B. In the case of A method of drawing 3 , detection of high (Hi) of this display 
change-over signal VM makes the output of delivery and the image display signal VS in the meantime 
the white status signal WS for the white display-control signal WSC to the image display signal-control 
circuit 1 1 from the timing which synchronized with Vertical Synchronizing signal VD of 1 field (1F) period. 
[0036] The level of the white status signal WS is making it the potential of the following near the 
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threshold voltage, and can make the charge electrical potential difference of a liquid crystal display 
component the same with the transparency at the time of un-driving [ of a liquid crystal display panel ], 
or the brightness of reflex time. 

[0037] A method of this drawing 3 makes Display B the white display write-in period about 1 field (1F) 
period with 7 field periods. The polarity of the picture signal electrical potential difference at the time of 

white writing always becomes >+-> — >+-> — (or > — >+-> — > — ) by it not being concerned with 7 

field periods, but making it an odd number field period, and the dependability of a liquid crystal display 
component is maintained by positive alternating current drive-ization. About the period of Display B, 
except white write-in control, the gate selection stop signal GSC is sent to a gate driver 10 from the 
timing control signal generating circuit 12 so that the gate selection electrical potential difference 
currently supplied to the scan signal-electrode line 7 from the gate driver 10 may be stopped. 
[0038] Thereby, since a gate selection electrical potential difference is always no longer supplied at the 
period of Display B, all TFT(s) of Display B will be in an OFF state (step 3 of drawing 1 ), and a liquid 
crystal display component is held with the white-displayed potential which does not almost have an are 
recording electrical potential difference. However, since a vertical stripe appears as it described above, 
when the "off" period of TFT became long, it can control by performing white display writing a refresh 
period (here 7 field periods) suitable before that. 

[0039] Moreover, the control action with B method of drawing 3 fundamental in the method of 
performing the 2 fields of white display controls continuously is the same as that of A method. It is the 
polarity of the picture signal electrical potential difference at the time of white writing that a refresh 
period is the even number field although alternating current drive-ization is completed by 2 field 

continuation. — Since it becomes ;->+-* — >h >— (or > — +->—+-> — ), a polarity always becomes 

the same repeatedly and an interval period will always be in the condition of - (or +), a polar bias may 

-happen. — — - ■?.- w~ • ■ s-r- ■■ - ■ 

[0040] Therefore, the direction made the repetition of odd number and an even number field period when 

a refresh period is called N and N-1 (or N+1) — Since it becomes ->+ — >-; +->+; and — > — (or 

+->+, — >-, and +->--) and the polarity of an interval period is also alternating-current-izedrthis^ n ^ "****r 
gentleman is desirable in ■respect of* the dependability of a liquid crystal display component. In this ^ - re - 
drawing, the example of a repetition of alternation of the 7 fields and 8 field periods has shown. 
[0041] although the picture signal electrical potential difference in the control action period of displays 
B other than the partialness display period of Display A was shown about the image display signal VS 
here in the condition of having set it as the direct current voltage of a pin centerjarge value, since said 
appearance carried out is made to stop a gate selection electrical potential difference in the meantime, 
display write-in actuation should do — since there is nothing, there is especially no constraint to the 
condition of a picture signal electrical potential difference. 

[0042] Moreover, although the case at the time of 2 division displays was shown as an example of a 
division display of a liquid crystal display panel, since there may be an after-image and a vertical stripe 
problem when there is a display to make it make non-display by display-mode change-over even if it is 
two or more minutes rate displays beyond this, it cannot be overemphasized that this invention is 
effective also to these. 

[0043] Furthermore, although the Nor Marie White mold was described as a liquid crystal display panel, 
when there is no electrical-potential-difference impression in a liquid crystal display component, also in 
the liquid crystal display panel of the Nor Marie Black mold used as a black display, about white display 
write-in control, it can realize by the same control, and black display writing and a way of speaking only 
change white display writing. 

[0044] Moreover, with the gestalt of operation mentioned above, although the display control about the 
"field" was described, a display control can be carried out like [ "frame" ] the "field." 
[0045] With the gestalt of operation mentioned above, the liquid crystal display panel which has Display 
A and Display B was taken for the example, and from the condition made [ the both sides of Display A 
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and Display B ] to do image display, when only a display B stopped image display actuation, 1 field period 
and the actuation which a white display control is performed [ actuation ] compulsorily and makes after- 
image generating of Display B control were shown to all Rhine of the display B. 

[0046] If a white display control is performed on 1 field period and a compulsive target to all Rhine of 
the display A or Displays A and B besides this also when a power source is turned OFF from ON and 
image display actuation of Display A or Displays A and B moves to a halt, after-image generating of 
Display A or Displays A and B can be controlled. In addition, a white display control means the control 
which gives the picture signal electrical potential difference of the following near the threshold voltage 
of a liquid crystal display component. 
[0047] 

[Effect of the Invention] This invention can offer the driving gear of the liquid crystal display panel which 
controls the after-image generated on the liquid crystal display panel which moves from an image 
display condition to an image non-display condition so that clearly from the place explained above. 
[0048] Moreover, this invention can offer the driving gear of the liquid crystal display panel which 
controls the vertical stripe generated in the image display section from which it moved to the image 
non-display condition, in case the image display section of either of the liquid crystal display panels 
which has two or more image display sections moves perpendicularly from an image display condition at 
an image non-display condition. = ' 

[0049] Thus, if the after-image in front of a change-over and generating of a vertical stripe are 
controlled in the non-display section when switching a display mode and it is especially in a reflective 
mold liquid crystal display panel when screen separation was carried out from the full-screen-display 
condition, one side is displayed and: another side is made non-display, the effectiveness, such as bringing 
about improvement in remarkable display grace, is so-called size. 

[Translation done.] ~ ' 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing control sequence actuation of the white display write control 
circuit at the time of a change-over of the display mode in the gestalt of operation of this invention 
[Drawing 2] The block circuit diagram of the driving gear of the liquid crystal display panel which 
performs the after-image and vertical stripe inhibitory control in a gestalt of operation of this invention 
[Drawing 3] The main timing-chart Figs, about the after-image and vertical stripe inhibitory control at 
the time of a display-mode change-over with the driving gear of the liquid crystal display panel of 
drawing 2 in the gestalt of operation of this invention 

[Drawing 4] general — amprphous — the block diagram of the active mold liquid crystal display panel by 
TFT 
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[Drawing 5] The explanatory view of the after-image in the division display of a liquid crystal display 
panel, and a vertical stripe phenomenon 

[Drawing 6] The block circuit diagram in the driving gear of the conventional active mold liquid crystal 
display panel 

" [Drawing 7] The timing chart of the main control signals in the division display about the driving gear of 
the liquid crystal display panel of drawing 6 
{Description of Notations] 
5 Liquid Crystal Display Panel 
1T Image Display Signal-Control Circuit 
12 Timing Control Signal Generating Circuit 
17 Display-Mode Selection Switching Circuit 
19 White Display Write Control Circuit 



[Translation done.] 
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